Isolation and partial characterization of collagen chains dimerized by sugar-derived cross-links.
Incubation of tail tendon from a young rat in solutions containing D-ribose resulted in attachment of the monosaccharide to collagen and subsequent cross-link formation at a rate much faster than found for glucose. The collagen rapidly became resistant to solubilization and showed increasing fluorescence. Ribose bound to all major CNBr peptides of collagen, with some preference for the alpha 2-CB3,5 peptide and the triple-helical region of alpha 1-CB6, and was incorporated into higher molecular weight material. Extensive pepsin digestion permitted isolation of dimers of alpha chains cross-linked in triple-helical regions as a result of incubation with ribose. The dimers were identified as beta 11, beta 12, and beta 22 components, and the limited degree of heterogeneity of these components indicated that cross-linking occurred at several sites, some of which must be intermolecular. Isolated beta components were strongly fluorescent with a spectrum similar to that of collagen in aged tissues. Fluorescent dimers with similar characteristics were found in pepsin digests of tail tendons from older rats.